Combined lipase deficiency (cld/cld) in mice. Demonstration that an inactive form of lipoprotein lipase is synthesized.
Combined lipase deficiency, cld, is a recessive mutation within the T/t complex of mouse chromosome 17. Mice homozygous for this defect display severe functional deficiencies of lipoprotein lipase and the related hepatic lipase. They develop massive hyperchylomicronemia and die within 3 days when allowed to suckle. Heart, diaphragm muscle, and brown adipose tissue of 1-day-old cld/cld and unaffected mice incorporated in vivo [35S]methionine into a protein that could be immunoprecipitated by antilipoprotein lipase serum. The immunoprecipitated protein in all tissues had the same Mr as bovine lipoprotein lipase as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The proportion of radioactivity in the lipoprotein lipase band to that in total protein was 0.02% in tissues of cld/cld mice and 0.01% in tissues of unaffected mice. There was 2-6 times more lipoprotein lipase-like protein (determined by immunoassay) in tissues of defective mice than in those of unaffected mice. These findings indicate that the cld mutation did not cause deletion of the structural gene for lipoprotein lipase. Lipoprotein lipase activity in heart, diaphragm muscle, brown adipose tissue, and lung of cld/cld mice was less than 5% of that in tissues of unaffected mice. This low activity could be inhibited more than 85% by antilipoprotein lipase serum, but not by nonimmune serum. It is concluded that tissues in cld/cld mice synthesize a lipoprotein lipase-like protein which has subnormal catalytic activity.